Memory formation in the chick depends on membrane-bound protein kinase C.
The role of protein kinase C (PKC) in the formation of memory for a one-trial passive avoidance task in 1-day-old chicks has been studied, following earlier observations that training on this task results in transient and lateralised changes in the phosphorylation state of presynaptic B-50 protein, a PKC substrate. In accord with hypotheses that the activity of PKC is regulated by translocation from cytosol to membrane, a significant increase was found in the fraction of the alpha/beta forms of the enzyme, assayed immunologically, present in a synaptic-membrane-bound, Triton-extractable form in the left intermediate medial hyperstriatum ventrale (IMHV) of chicks 30 min after training on the passive avoidance task. Two inhibitors of PKC, melittin (10 microliters, 120 microM) and H7 (10 microliters, 10 mM), if injected intracerebrally 10 min prior to or 10 min after training, were without effect on the general behaviour of the chicks or their training. However, these injections of the inhibitors produced amnesia in birds tested 3 h later. This effect was lateralised; only left hemisphere injections of the inhibitors produced amnesia. A possible state-dependency interpretation of these results was ruled out. The results are discussed in the context of hypotheses as to the regulatory role of PKC in neural plasticity and memory formation.